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Table 2 . Measurements of FM to DTV·6 signal ratios for TOV a.t ·68 dBm DTV

MHz: 88.1 88.3 88.5 88.7 88.9 89.1 89.3 89.5 89.7 89.9 90,1 90.3 90..5 90.7 90.9 91.1 91.3 91.5 91.7 91.9

Make Model
DigitalStrcam '02A1D20 32..2 42.2 43.2 43.2 43.2 43.2 44.2 45.2 45.2 45.2 45.2 46.2 47.2 47.2 48.2 49.2 49..2 49.2 49.2 50.2

Durabtand DTV1307 26.2 41.2. 43.2 44.2 45.2 45.2 46.2 46.2 47.2 47.2 4B.2 48.2 48.2. 49.2 49.2 49.2 49.2 49.2 49.2 50.2

Hitachi P50H401 15.1 32.1 37.1 41.1 43.1 44.1 44.1 44.1 45.1 45.1 45.1 46.1 46.1 47.' 47.1 47.1 4B.l 48.1 49.1 49.1

Insignia 'NS·F24TV 22.1 45.1 46.1 47.1 4B.l 4B.l 4B.l 49.1 49.1 49.1 50.1 50.1 51.1 51.1 51.1 51.1 52.1 52.1 '53.1 53.1

lG 37LC7D 34.2 39.2 44.2 462 46.2 46.2 47".2 47.2 4B.2 4B.2 49.2 49.2 49.2 49.2 50.2 51.2 51.2 51.2 52.2 53.2

lG (Zenith) LSX300-4DM 33.3 3B.3 39.3 39.3 39.3 40.3 41.3 41.3 41.3 41.3 41.3 42.3 42.3 43.3 43.3 43.3 44.3 44.3 45.3 45.3

Philips 37PFL53320 5.3 2B.3 30.3 43.3 43.3 45.3 45.3 45.3 47.3 47.3 48.3 49.3 50.3 51.3 52.3 53.3 52.3 53.3 54.3 54.3

OnA'ir Soluticns HOTV GT 17.1 27 .• 37.1 38.1 3B.l 39.1 39.1 40.1 40'.1 41.1 41.1 41.1 42.1 43.1 43.1 44.Q 45.1 45.1 46.1 47.1

PinnaCle PCW HD 7.3 14.3 26.3 41.3 44.3 44.3 45.3 45.3 45.3 47.3 47.3 47.3 46.3 48.3 43.3 43.3 43.3 48.3 44.3 48.3

RCA 20F514TO 29.2 41.2 44.2 45..2 45.2 45.2 46.2 46.2 47.2 47.2 48.2 48.2 48 ..2 49.2 49.2 49.2 49.2 50..2 50.2 51.2

Sarnsung 'OTEHI260F 16.2 30.2 40.2 42.2 43.2 43..2 43.2 44.2 44.2 44.2 45..2 45.2 45.2 45.2 46.2 46.2 47..2 47.2 47.2 47.2

Samsung 'IN-T4061F 26.3 29.3 29.3 41.3 41.3 42.3 42.3 43.3 43.3 43.3 44.3 44.3 45.3 45.3 45.3 46.3 47.3 47.3 48.3 49.3

Sharp LC-32'043U 19.1' 32.1 46.1 46.1 46.1 45.1 44.1 43.1 42.1 42.1 42.1 42.1 42.1 43.1 43.1 44.1 44.1 45.1 45.1 45.1

Sanyo DP32647 17.3 29.3 36.3 38.3 40.3 44.3 44.3 45.3 45.3 46.3 47.3 48.3 49.3 49.3 50.3 51.3 52.3 53.3 53.3 54.3

Sony ,KDL·46XBR2 21.1 41.1 4Ll 41.1 41.1 41.1 41.1 41.1 42.1 42.1, 43.1 43.1 43.1 44.1 44.1 45.1 45. t 45.1 46.1 46.1

Toshiba 19HLV87 22.3 23.3 36.3 43.3 44.3 44.3 45.3 45.3 45.3 45.3 46.3 46..3 46.3 46.3 47.3 47.3 47.3 47.3 48.3 48.3

Westinghouse SK-421-d240S lB.3 34.3 41.3 43.3 43.3 44.3 45.3 45..3 46.3 46.3 47.3 47.3 48.3 49.3 49.3 49.3 50.3 51.3 51.3 52.3

Meqian 21.1 3.2.1 40.2 43.2 43.3 44.3 44.3 45.3 45.3 45.3 46.3 46.3 46.3 47.2 47.3 47.3 48.1 48.3 49.1 49.3
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Table 3 • Measurements of FM to DTV-6 signal ratios for TOV at -53 dBm DTV

MH~: 88.1 88.3 88.5 88.7 88.9 89.1 89.3 89.5 89.7 89.9 90.1 90.3 90.5 90.7 90.9 91.1 91.3 91.5 91.7 91.9

Make Model
DigitalSlream D2AlOeO 31.2 42.2 42.2 42.2 43.2 43.2 42.2 44.2 44.2 45.2 45.2 45.2 46.2 47.2 47.2 48.2 48.2 49.2 50.2 50.2

Durabrand DW1'30/' 25.2 42.2 43.2 44.2 45.2 46.,2 46.2 46.2 46.2 47.2 47.2 48.2 48.2. 49.2 49.2 49.2 49.2 50.2 50.2 50.2-

Hitachi P50H401 15.1 32.1 37.1 42.1 43.1 44.1 44.1 45.1 45.1 45.1 46.1 46.1 46.1 46.1 47.1 47.1 48.1 48.1 49.1 49.1

Insignia NS·F24W 23.1 45.1 46.1 47.1. 47.1 48.1 48.1 48.1 49.1 50.1 50.1 50.1 50.1 50.1 51.1 5U 52.1 52.1 52.1 52..1

tG 37LCID 34.2 40.2 44.2 46.2 46.2 46.2 46.2 47.2 48.2 48.2 49.2 49.2 50.2 50.2 50.2 51.2 51.2 52.2 52.2 52.2

tG (Zenith) LSX300·4DM 32.3 40.3 41.3 41.3 42.3 42.3 42..3 43.3 43.3 43.3 44.3 44.3 44.3 45.3 56.1 45.3 46.3 46.3 46.3 46.3

Philips 37PFLS332D 9.3 32.3 33.3 45.3 ~5.3 46.3 46.3 47.3 48.3 48.3 50.3 50.3 51.3 5f.3 52.3 53.3 54.3 54.3 54.3 54.3

OnAir So!ultons HDTV G1 17.1 27.1 38.1 38.1 38.1 39.1 39.1 40.1 40.1 41.1 41.1 42.1 42.1 42.1 43.1 44.1 44.1 45.1 46.1 46.1

Pinnacle PCTV HD 6.3 14.3 26.3 42.3 43.3 43.3 45.3 44.3 46.3 4·5.3 46.3 46.3 46.3 45.3 47.3 40.3 45.3 44.3 45.3 45.3

RCA 20F'5l4TD 28.2 42.2 44..2 44.2 44.2 45.2 45.2 46.2 46.2 46.2 47.2 47.2 48.2 48.2 49.2 49.2 50.2 50.2 50.2 50.2

SamSL'ng DT13·H260F 15.2 30.2 41.2 43.2 44.2 44.2 44.2 44.2 45.2 45.2 46.2 46.2 46.2 46.2 47.2 47..2. 47.2 48.2 48.2 48.2

SamSllrlQ LN·T4061F 26.3 29.3 30.3 41.3 42.3 42.3 42.3 42.3 42.3 42.3 43.3 43.3 44.3 44.3 45.3 46.3 84.3 47.3 47.3 48.3

Snarp LC·32D43U 18.1 32.1 46.1 46.1 ~6.1 45.1 45.1 44.1 43.1 42.1 42.1 42.1 43.1 43.1 44.1 44.1 45.1 45.1 4.6.1 46.1

Sanyo DP32647 11.3 28.3 38.3 38.3 40.3 43.3 44.3 44.3 44.3 45.3 46.3 47.3 48.3 49.3 50.3 50.3 52.3 52.3 53.3 54.3

Sony KDL·46XBR2 2Q.11 40.1 41.1 'ILl 41.1 42.1 42.1 42.1 42.1 42.1 42.1 42.1 43.1 43.1 44.1 44.1 45,1. 45.1 46.1 46.1

Toshiba 19HLV87 21.3 21.3 36.3 42.3 44.3 44.3 44.3 45.3 45.3 45.3 46.3 46.3 46.3 46.3 46.3 47.3 47.3 48.3 48.3 48.3

Westinghouse SKA2H240S 19.3 34.3 42.3 42.3 43.3 44.3 44.3 45.3 46.3 46.3 47.3 47.3 48.3 49.3 50.3 50.3 50.3 51.3 51.3 52.3

Median 20.1 32.3 41.2 42.3 43.3 44.2 44.3 44.3 45.2 45.3 46.3 46.3 46.3 46.3 47.3 47.3 48.2 48.3 49.1 49.1
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Table 4 - Measurements of FM to DTV-6 signal ratios for TOV at ·28 dBm IDTV

MHz, 88.1 88.3 88.5 88.7 B8.9 B9.1 89,3 89.5 69.7 89.9 90,1 90.3 90.5 90.7 90.9 91.1 91.3 91.5 91.7 91.9

Make Model

DigilalSlream D2A1020 31.2 33.2 33.2 33.2 33.2 33,2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 n2 33.2

Dura<brand OTV1301 24.2 38.2 39.2 39.2 39.2 39.2 39.2 39.2 39.2 39.2 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

Hitachi P50H401 16.1' 33.1 36.1 39.1 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

Insignia NS-F24TV 23.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1 35.1

LG 37LC70 30.2 34.2 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

LG(Zenilh) 'lSX300-4DM 35.3 37.3 38.3 38.3 38.3 38.3 38.3 39.3 39.3 39.3 39.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

Philips 37PFL5332D 9.3 30.3 33.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

OnAlf Solullons HDTVGT 17.1 28.1 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40,3 40.3 40.3 40.3 40.3 40.3 40.3

Pinnacle PCTV HD 7.3 14.3 27.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 39.3 39.3 39.3 40.3

flCA 20F514TD 311.2 37,2 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

Sarnsung DTB-H260F 17.2 33.2 38.2 40.3 40.3 40,3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 403 40.3 40,3 40.3 40.3 40.3 40.3

Sarnsung LN-T4061 F 25.3 31.3 33.3 38.3 38.3 39 ..3 39.3 39.3 39.3 39.3 39.3 39,3 39.3 40.3 40.3 40.3 40.3 40.3 40..3 40.3

Sharp LC-32D43lJ 18.1 32.1 39.1 39.1 39.1 40.1 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

Sanyo OP32647 17.3 28..3 34.3 35.3 35.3 36.3 36.3 36.3 39.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

Sony KDL-46XBA2 21.1 33.1 33.1 33.1 33.1 33.1 33.1 33 ..1 33.1 33.1 33.1 33.1 33.1 33.1 33.1 33. t 33.1 33.1 33.1 33.1

Toshiba 19HLV87 21.3 21.3 34.3 39.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40..3 40.3

Westinghouse SKA2H240S 17.3 35.3 38.3 38.3 39.3 39.3 39.3 39.3 40.3 40..3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

Median 21.1 33.1 36.1 39.1 39.3 40.1 40.3 4>0.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3 40.3

I
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APPENDIXB:

NPR Labs Report, Comparison of FM Broadcast Signal Interference Areas with
Current Digital Television Receivers on Channel 6 to Analog TV Receivers

Assumed in 47 CFR 73.525
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Executive Summary

Thi. repOl't contrasts the potential interference to reception of digital TV channel 6 from
NC - signals, as measured with cunent digital television receivers, to tbe interference
ratio.' employed in the FCC's rules protecting analog TV channel 6 stations
(47 73.525). These rules were adopted in 1985, using interference measurements of
analog (NT C) television receivers available in 1979. Tn anticipation of the conversion
to digital eJevision broadcasting and termination of analog TV transmission in early
2009, NPR Labs conducted a full· scale study of consumer digital telcvisions for FM
interference susceptibility, detailed in Interference Rejection Thresholds of Consumer
Digital' elevisiof! Receivers on Channel 6 with FM Broadcast Signals, December 17.
2007. The results of that study are used hcrcin to illustrate the physical reduction in
interference that may be caused to digital TV reception on channel 6, rdati ve to the
conent analog protection rules.

The measurements for the digital TV study were carricd out in the test facility at NPR
Labs. in the Washington, DC headquarters of National Public Radio. The results are
based on 17 digital television rcceivers selected to represent a wide range of cUlTcntly­
available digital television receivcrs. The receivers included two low-cost set-top boxes
certified by the NTlA for coupon rebate, computer "USB stick" tuners, table-top sets and
tlat screen s from 19 to 50 diagonal inches. Picture impairment was determined at
T V (thrcshold of visibility). representing the most critical ratios of intelference. The
digital sound was also monitored for impainnent for each receiver.

, rovement in mean DTV·6 Interference, Ratios Relative to FCC Analo TV-6 Ratios

45 ,------------------------------""1

15

\0

DB.1

Figur c _pares the differences between the measured interference ratios of thc DTV
receiver to the FCC's original rattos for analog TV receivers, on which the existing
channel 6 protection rules are ased, for non-commercial FM channels 201 to 220



(88.1 MHz to 91.9 MHz) on three desired signal powers representing strong. medium and
weak signal strengths. The graph shows that the DTV-6 interference thresholds are from
to to 43 dB better than the original analog receiver thresholds. It should be mentioned
that the laboratory test bed was limited to an interfering signal power of +11.5 dBm
(equivalent to the field strength produced by a 100 kW FM at one mile). Many of the
receivers did not experience interference at some FM frequencies with desired signal
powers at -53 dBm and -28 dBm (note the tlattening in curves above 88.9 MHz). In
these cases, the interference ratios were based on the maximum supplied by the test bed.
even if the receiver exhibited no interference.

While Figure I provides evidence of the substantial improvement in interference ratios
with current DTV receivers. the effect of these ratios in reducing interference areas may
not be apparent. Therefore, the following section applies the ratios to calculations for
several DTV and NTSC (analog) receiver interference examples and discusses the
differences. Frequencies for the lowest, middle and highest NCE-FM channels were
used. FM transmitter locations within the F(50,90) 28 dBn DTV Service Contour and the
F(50,90) 59 dBu contour' were selected to represent the fringe or outdoor and indoor
reception, respectively. As detailed below, the examples demonstrate that the DTV
interference areas would range from 45 percent to as little as 2 percent of the comparable
analog TV interference areas. Reduction in the interference populations would be
equivalent, if the populations were distributed uniformly within the region.

J An omni-directional TV receive (lntenna pattern was used for an indoor receive antenna specified in the
OET Bulletin No. 69 (February 20(4), was locations inside the TV 59 dB~ F(50,90j
contour to consider the use of
employed for locations outside the TV 59 dB~ F(50,90)5 contour to consider the use of an outdoor
receive antenna

2



Calculation of Interference Areas

F( r the analog TV channel 6 station, the procedures specified in Section 73.525 of the
Commission's rules were followed. A hypothetical facility with 100 kilowatts peak
visual power was assumed at a height of 6]0 meters, representing the maximum facilities
for an analog TV channel 6 operation in Zone II or Zone III. The site of the hypothe~ical

TV chann ,I. 6 station is shown as a black dot near the right edge in Figure 1 and
succ~ si"Ve figures. Tbis o,peration produces an F(50,SO) 47 dBf.l Grade B contour
di. tance of 12g.8 kilometers.,~ shown with a red contour arc.

NTSC Channel 6
Interference Area

DTV ChannelS
Interference Area

(45% of .NTSC)

NTSC Grade B Contour
47 dB~ F(50,50)

..........

--­DTV Service Contour
28 dB.u F(50.90!,

Flgre 2 - OUldoo'f TV channel 6 interference map tor FM chann.el 201 for NTSC analog, (red) and
DTV (green)ata.L~~ _roxi~

The hypothetical NCE-FM station is shown as the black do! near the center. within the
interference area in each figure. A full CLass B I facility (25 kilowatts at 100 meters
AAT) was assumed for the FM station on channel 201 (gg.l MHz). While the power and
height of FM facilities varies widely. this facility was chosen as typical of new NOE-FM
stations, which are frequently limited in power and height by protection to other FM
stations. The an~log TV channel 6 interfere~ce contour ,is s~hown as the irre~ularly­

shaped COllI nr, 111 red, bounded on the left by the T V Grade B contour. 'fhe
interference contours shown bere]n are scaled identicaIIy to the Grade B conlour, with
each assuming uniform (flat) terrain elevation.

2 The maximum channel 6 TV ncight in Zone I for 100 kW is 305 m AAT, resulting in a smaller Grade B
distance of 104.0 kilometers.
J All service contours and juterference contours were calculated for NPR Labs by the consulting
engine.ering finn Cavell Mertz & Associates, Inc., using the same computer program employed for NCE­
FM applications itwolving routiile TV channel 6 i.nterference calculations.
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The DTV 6 facility was assumed to be 45 kilowatts at 305 meters AAT, producing a
F(50,90) service contour of 28 dBIl, shown in Figure 2 by a green are, which is
concentric to the analog Grade B contour4 This facility was intended to represent the
maximum DTV operation on channel 6, rather than matching the analog channel 6
coverage. The NCE-FM interference contour was computed in the same manner as the
analog TV channel 6 station. that is, per Section 73.525, with the following changes:

• The interference ratio for each NCE-FM channel was determined from the median
DTV receiver interference threshold measurements at the appropriate FM
channel, as described in Interference Rejection Thresholds of Consumer Digital
Television Receivers on Channel 6 with FM Broadcast Signals, prepared by NPR
Labs. As interference ratios measured at equivalent received signal powers of
-68 dBm and -53 dBm were very similar, these ratios were averaged together and
used for the interference predictions. (The report's interference measurements at
a DTV signal power -28 dBm were not required for these examples.) The
undesired to desired (UID) signal level ratios provided by NPR Labs used to
predict the location of FM interference are as follows:

o Channel 20 I Analog: 1.0 dB,

o Channel 209 Analog: 20.2 dB,

o Channel 219 Analog: 39.0 dB,

DTV: 20.1 dB

DTV: 45.2 dB

DTV: 49.1 dB

• Using the DTV link budget described in FCC GET Bulletin No. 69, Longley-Rice
Methodology for Evaluating TV Coverage and Interference, (February 6, 2004),
an F(50.90) field strength of 59 dBIl was determined to represent the limit of
indoor service, assuming average residential building penetration loss and a low­
gain indoor antenna. Although real consumer antennas may provide some
directivity and interference discrimination, the indoor receive antenna was
assumed to be omnidirectional with a 0 dBd gain. This made the indoor
calculations for DTV interference slightly worse than the "rabbit-ear" antenna
specified by the FCC rules and used herein for analog TV channel 6 interference.
To conform to the analog interference methodology contained in Section 73.525,
building penetration loss was not included in the calculation of interference within
the 59 dB Il DTV contour.

• Beyond the 59 dBIl field strength of the DTV channel 6 station, a directional TV
receive antenna pattern as specified in FCC GET Bulletin No. 69 was assumed
for the outdoor DTV receiving antenna. This pattern is less directive than the
pattern specified in Section 73.525, which is a conservative assumption that
would result in more calculated DTV interference.

4 Although the FCC's link budgets for deriving analog Grade Band DTV Service Contour are comparable.
it should be noted that the DTV link budget indicates the digital reception "cliff'. Consumer reception may
require a signal margin for reliable reception near the service limit, thereby reducing the distance to usable
service contour and the corresponding NeE-PM interference area.

4



Figure .3 shows the calculated interference areas for indoor analog and digita TV
channel 6 reception, using methods prescribed by Section 73.525 rules and the above
modificati( t)S for DTV, respectively.

NTSC Grade B Contour
47 dBu F(50.50)

"""

OW Service Co~tour

2e dBu F(50,90)

5

NTSC Channel 6
Interference A'ea

/

/

OTV Cnannel 6
'Interference Area
(4% of N'TSC)



Figure 4 LInd Figure 5 show the respective interference areas for analog and digital TV
channel 6 with FM channel 209. This channel is near the center frequency of the
Reserved nd for noncommercial FM. Because of the large increase in allowable UID
ratios for both analog TV and DTV at FM channel 200. the intederence area is
substantially smaller than channel 201 in the first two examples. With a 25 dB UfD ratio
advantage over analog TV, the DTV interference area is noticeably smaller for the indoor
interference study. The indoor DTV interference includes a small lens-shaped piece at
the 28 dBu TV Service Contour, which was included in the area total. The differences
in shape between the analog and digital interference contours are due in large patt to the
antenna directiviUcs assumed for each service, as defined earlier herein.

NTSC Channel 6
Interference Area

/',
/

,/

\
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DTV Channel G
Interfere(\ce Area

(14% of MTSC)

/

~

"If
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I
t
I

NTSC Grade B Contour
47 dBu FISO.S?}

---­DTV Service Contour
28 dBu F(SO.90)

- Outdoor TV channel 6 interference map for FM channel 209 for NTSC analog (red)
and DTV reen).

ig re

NTSC Grade B Contour
47 d6Li F(SO.SO)

.­
oTV Service Contour

.28 dBu F(SO,90~

/IITSC Channel G
Interference Area

I
/

I

,
DTV Channel G

Interference Area
(10% of NTSC)

6



Figure 6 and Figure 7 provide a comparison between analog and digital TV channel 6
interference on channel 219, which is the highest channel in the Reserved Band. With
the largest frequency separation from channel 6, these ratios are the most favorable to
cha el 6 for both analog and digital interference. Similar to the previous examples, the
NC- - M interference contours for DTV result in far smaller interference areas than for
analog TV.

NTSC Chann..1S
Interference Area

l

(2% of NTSC)

i
,DTV Chan nlolS

Interferenee Area

/',
I

I,
I
I
I

NTSC Grade B Contour
47 'dBu F(SO.50)

'"

'-

Drv S..rvice Contour
28 dBu F(SO.90)

tdoor TV channel 6 interference map for FM channel 21,9 for NTSC analogi (red)
and OTV reen).

I
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i
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The results of the calculated interference areas are summarized in Table 1. For each
figure, the calculated area in square kilometers is shown for both NTSC and DTV
interference. Figures 2, 3 and 4 depict interference where the hypothetical FM station is
near the Grade B contour for NTSC or near the 28 dBu Service Contour for DTV.
Figures 5, 6 and 7 depict interference for a NCE-FM station located near the Grade A
contour for NTSC or a calculated 59 dBu field strength estimated for indoor DTV
reception. The ratios of DTV interference area to NTSC analog are provided in the
column to the right.

Table 1 Calculation of interference areas-
Figure TV·6

Channel
FM Station Area OTV Interference Area YS.

Number System Location sq km NTSC Interference Area

2 NTSC 201 5601 45%

DTV In Grade B 2531

3 NTSC 209 (NTSC) 1908 4%
or

DTV In Service Contour 69

4 NTSC 219 (DTV) 295 14%

DTV 40

5 NTSC 201 3289 10%

DTV 321
In Grade A (NTSC)

6 NTSC 209 or 625 2%

DTV In 59 dB~ 10
(DTV)

7 NTSC 219 106 7%

DTV 7
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HAMMETT & EDISON, INC.
CONSULTING ENGINEERS
RADIO AND TELEVISION

BY E-MAIL MSTARLING@NPR.ORG

November II, 2004

Michael L Starling, Esq.
Vice President
National Public Radio
635 Massachusetts Avenue, N.W.
Washington, D.C. 20001-3753

Dear Mike:

WILLIAM F. HAMMEIT, P.E.

DANEE. ERICKSEN, P.E.

STANLEY SALEK, P.E.
ROBERTD. WELLER, P.E.

MARK D. NEUMANN, P.E.
ROBERT P. SMITH, JR.

RAjAT MAlliUR

ROBERT L. HAMMEIT, P.E.
1920·2002

EDWARD EDISON, P.E.

As requested, we have completed study work regarding noncommercial FM (NCE-FM) stations
and TV Channel 6 ('TV6") protection as we move into the digital television (DTV) transition.
This project work is based on our e-mail quotation of January 28.

Background

Compliance with FCC Rules Section 74.525, 'TV Channel 6 Protection," has always been
challenging for NCE-FM stations located in the vicinity ofNTSC TV6 broadcast stations. This
rules section, added in the mid-1980s, is intended to curb the likelihood of, and to address
specitic remedies for, destructive interference being received by over-the-air TV6 (82-88 MHz)
viewers from NCE-FM stations operating in the 88.1-91.9 MHz reserved band. Lacking a
blanket waiver by the potentially affected TV6 station (a power that the rule clearly delegates),
NCE-FM stations located within or near the Grade B contour of the TV6 station have had to
reduce power, operate with vertical-only or elliptical polarization instead of circular
polarization. employ directional transmitting antennas, collocate with the TV6 station,
coordinate distribution and installation of interference filters, or employ combinations of these
requirements in order to meet the requirements ofthe rule.

Your supposition was that the FCC might just delete the Rules Section 73.525 TV6 protection
requirements, entirely, at the conclusion of the DTV transition period.' In that case, a
significant number ofNCE-FM stations might be able to improve their technical facilities, and

In facr, the Fees recent Report and Order to MIJ Docket 03-15 regarding DTV tmnsition issues and
procedures gives special consideration to accommodate low-band VHF NTSC stations (operating lm
Channels 2 through 6) that do not \.... ish to return to their low-band VHF channel for Pl)st-transition
DTV operation. Technical concerns include undesimblc noise sources and prop<.lgalion dt~crs pre\akm
\vi[hin that frequency range.

e-mai!"ssalek@h-e.com
US ..Hail: Box 280068 • San Francisco, Califomia 94128
Deliverv: <170 Third Street West· Sonoma. California 95<176

Telephon"e: 7071996-5200 San Francisco· 707/996-5280 Facsimile. 2021396·5200 D.C.
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hence overall facility coverage, by eliminating existing TV6 protections. Thus, we concluded
that a useful study would be to determine how many stations would be affected, and what
degree the expected improvement might be for the "average" affected station.

Study Overview

There are 58 licensed, domestic, full-service NTSC TV6 stations, so all affected NCE-FM
stations would be near those facilities. Section 73.525(a)(1) specifies distances to TV6 stations,
ranging from 154 to 265 kilometers, depending on NCE-FM channel, for which protection
studies are required. Using the median distance of 196 kilometers, we determined a universe of
1,759 licensed, domestic, full-service NCE-FM stations that could be actively protecting a
TV6 facility.

To narrow the field of station study candidates, we identified NCE-FM stations employing
vertical-only polarization, those employing both antenna polarizations but with greater vertical
polarization power (i.e., elliptical polarization), NCE-FM stations that are collocated with
TV6 stations, and NCE-FM stations having directional antenna patterns that appear to limit
radiation toward a TV6 facility. The use of such a multi-part culling method reduced, to 407,
the universe of affected NCE-FM stations to be considered. Of these, allocation studies were
conducted on 25 of these facilities (8.1 %), with the intention of determining weighted
"improvement factors," related to return of circular polarization, overall power increase
possibility, and/or relaxation or elimination of directional antenna patterns' 2000 U.S. Census
data was used to determine a nominal population percentage improvement to the present 60 dBu
coverage area for each NCE-FM station identified as having upgrade potential.

Station Selection and Study Procedure

Studied NCE-FM facilities were selected in a pseudo-random fashion, weighted in accordance
with the universe of stations found in each subcategory during database culling. As shown in the
table of accompanying Figure I, 13 stations employing vertical-only polarization, six stations
using elliptical polarization. four stations collocated with NTSC TV6 stations, and two stations
having directional transmitting antennas apparently protecting TV6 reception areas were
selected for study. Specific stations selected for study were determined by dividing each
subcategory, which listed stations alphabetically by community of license (without regard to
state or geographic area), into equal parts proportional to the number of stations to be selected
for study. For cxample, the universe of212 vertical-only polarization stations was cut into
13 approximately equal parts, using a randomly-selected starting point within the list, and the
first 13 stations found in each part were selected for study.

t Some factors_ such as the ability to relocate a NCE-FM facility to a more desirable site, are probably
real but were considered too subjective for a sludy that is meant to provide a general indication of
potential improvement.
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In addition to the study type category, the table of Figure I includes specific studied station
call sign, channel/class, location, transmitting antenna type (directional or nondirectional),
effective radiated power (ERP), and FCC Facility ID number. The associated affected NTSC
TV6 stations are included, by call sign and location, along with distance and bearing information
between the NCE-FM and TV6 stations. Note that three studied NCE-FM stations (Seq. Nos.
5,9, and 19) had two TV6 stations each within the I 96-kilometer search area.

Without regard to the TV6 station presence, FCC allocation contour studies were conducted for
each of the 25 studied NCE-FM stations to determine the potential for improved coverage areas.
The table of accompanying Figure 2 provides a summary of the study results, based on co­
channel and first-, secondo, and third-adjacent channel contour relationships to other stations.
An entry of "OK" indicates no particular limitation for a given channel relationship, where a
callsign and direction entry indicate a limiting station. In cases where more than one station is
involved in a limitation for a given channel relationship, the total number of stations are
specified.

An additional column, added for informational purposes, lists whether the studied NCE-FM
station 60 dBu contour enters the 47 dBu (Grade B) contour area of the TV6 station, and ifso,
the approximate percentage ofFM contour contained within the TV6 contour. A "Y" with no
percentage shown indicates that 100% of the FM contour is contained within the TV6 contour.
By definition, the contour of a collocated NCE-FM station is entirely contained within the TV6
contour.

Finally, the right-most column of the table of Figure 2 specifies the determination of whether the
studied NCE-FM station may likely increase its service area. The determination "No Increase"
means that the close proximity of other station contours or existing contour overlap effectively
prohibits any service area increase for that station. The entry "No Practical Increase" means
that while some opportunity may exist in given direction(s) to increase service area, the need for
a complex directional transmitting antenna pattern likely leads, in our opinion, to a diminishing
returns condition, so no practical increase opportunity would be present. One NCE-FM
station, WTU (Seq. No. I) is limited by a pending application, while another, WMFL (Seq. No.
4), would be maximized ifits existing FCC construction permit were implemented. Neither of
these stations was studied further. However, four stations were identified as Iikely power
increase candidates, while a fifth station was identified as a candidate to significantly relax
present restrictions toward its associated TV6 station.

Study Findings

For the five NCE-FM stations identified as being able to increase service area, improved
transmitting facilities were designed and 2000 U.S. Census population increases were
determined. Maps depicting existing and increased service areas are provided in accompanying
Figures 3A-3E. A brief discussion of each studied facility is provided below:
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I. FM Station KDRH, 91.3 MHz, Channel 217A, King City, California - This station utilizes
a nondirectional transmitting antenna (vertical polarization only) operating at 300 watts
ERP. TV6 Station KSBY is located 108.4 kilometers to the southeast. Our allocation study
findings show that lacking the FCC Rules Section 73.525 restriction, KDRH could increase
power to the 6 kW ERP Class A maximum using a circularly-polarized transmitting antenna.
The increased 60 dBu contour would add Soledad to the coverage area, for a 56% population
Increase.

2. FM Station WVLS, 89.7 MHz, Channel209BI, Monterey, Virginia - WVLS employs a
directional transmitting antenna (vertical polarization only) operating at 360 watts ERP.
TV6 Station WVVA is located 184.6 kilometers to the southwest. Our allocation study
findings show that WVLS can increase power to 450 watts ERP and employ a nondireetional
circularly-polarized transmitting antenna, yielding an 82% gain in population served.
However, it is likely that WVLS could accomplish at least most of this increase under the
current FCC Rules, since the Rules Section 73.525 impact appears minimal.

3. FM Station WMLU, 91.3 MHz, Channel217A, Farmville, Virginia - WMLU, licensed to
Longwood University, operates with a nondirectional transmitting antenna using elliptical
polarization operating at 150 watts ERP vertical, I watt horizontal. Our allocation study
findings show that lacking the FCC Rules Section 73.525 restriction, WMLU could increase
power to the 6 kW ERP Class A maximum using a circularly-polarized transmitting antenna.
The increased 60 dBu contour would add several small communities to the coverage area, for
a 203% population increase.

4. FM Station WMEA. 90.1 MHz, Channel 211 C, Portland, Maine - This station is licensed to
Maine Public Broadcasting Corporation. It is collocated with TV6 Station WCSH, and
operates with a nondirectional transmitting antenna operating at 24.5 kW ERP (circular
polarization), close to the maximum afforded by FCC Rules Section 73.525(d)(l). Our
allocation study findings show that lacking the FCC Rules Section 73.525 power restriction,
WMEA could increase power to the 55 kW ERP, nondirectional. In that case, population
within the 60 dBu contour is projected to increase by 18.2%.

5. FM Station WYFS, 89.5 MHz, Channel 208C, Savannah, Georgia - WYFS is licensed at
Class C maximum 100 kW ERP using a directional transmitting antenna, but only at
J83 meters HAAT. so technically the station would be considered Class C I. The elliptical
polarization (but nearly circular at 100 kW ERP horizontal/91 kW ERP vertical) directional
transmitting antenna pattern was specifically identified as most likely being used to protect
the TV6 Station WJBF viewing area, to the north-northwest. Our allocation study findings
show that lacking the FCC Rules Section 73.525 restrictions, a nearly circular azimuth
pattern directional antenna could be substituted. operating with 100 kW ERP circular
pOlarization. Population within the 60 dBu contour is projected to increase by 17.2%.
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Specific Issues Affecting Study Findings

As discussed above, many noncommercial FM stations that have been limited since the early
1980s to protect NTSC TV6 stations may still not be allowed to increase power or coverage
area due to existing allocation cond itions with other FM stations. However, our study showed
that 4 (16%) and pcrhaps 5 (20%) of the 25 sampled study stations could increase power and
coverage if the TV6 restrictions of FCC Rules Section 73.525 were deleted. Because of the
nature of the FCC's rules, though, it is believed that at least some of these upgrades could be
accomplished under the present regulatory climate. particularly the provisions that allow
virtually unrestricted interference agreements with NTSC TV6 stations. The deletion of Section
73.525 would streamline the ability ofNCE-FM stations to improve facilities if they wish, but
such an action would not likely present the onlv option for presently affected stations.

Another issue that we have researched as a part of this project has been how to quantity the
improvement gained by changing transmitting facilities from vertically-polarization only or
elliptical polarization to circular polarization. Contour projections, either by FCC or terrain­
sensitive methods, yield essentially the same population for any polarization scenario.
Theoretically, circular polarization does add 3 dB of radiated power over vertical polarization,
but no receiving antennas are in general use that can make simultaneous use of all energy from
both horizontal and vertical polarizations. Anecdotally, we know that circular polarization is
better for FM broadcasting because it provides added field strength to receiving antennas of any
random polarization, but numerically quantifying the number of persons in a given coverage area
receiving the signal under use of a circularly-polarized transmitting antenna. versus use of a
vertical polarization-only or elliptical polarization antenna, is quite difficult.

Some field study work was conducted in the 1960s that led the FCC toward authorization of
dual and circular polarization FM transmitting antennas. However, the initial polarization used
for FM broadcasting was horizontal, and stations later converted to H/V or circular polarization.
In the case of present day NCE-FM stations within or near TV6 coverage areas, primarily
vertical polarization is employed, and elimination of FCC Rules Section 73.525 would allow
addition of the horizontal component. Mobile reception ofFM broadcasts, by virtue of present
and past automotive designs, is best suited for vertical polarization, so no dramatic improvement
would be expected from a vertical-to-circular polarization conversion, as was most certainly the
case in the 1960s and 1970s during conversion from horizontal-only to circular polarization.

Conclusion

Based on the existing variable regulatory climate with respect to NCE-FMfTV6 protection, as
well as present uncertainties regarding determination of perceived differences between vertical­
only and circular polarization, the creation of "improvement factors" was deemed too unreliable
for practical application. However, the study did yield the result that approximately 20% of the
407 NCE-FM stations presently required to protect NTSC Channel 6 reception areas in some
fashion could, in the event that FCC Rules Section 73.525 were deleted, improve technical
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facilities and associated coverage areas. In such a case, the average 60 dBu contour population
increase was found to be 75%.

As always, we appreciate the opportunity to be of service. Please let us know if you have
questions or additional needs.

Sincerely

Stanley Salek

jg

Enclosures




